computers 


& 
graphics 


= an international journal === 
of applications 
=iIn computer graphics 


List of Contents and Author Index 
Volume 15, 1991 


PERGAMON PRESS 
NEW YORK « OXFORD « SEOUL * TOKYO 


& 
an 
4 ig 


computers & graphics 


Editor-in-Chief: José L. Encarnacao 
Technische Hochschule Darmstadt, FG Graphisch-Interaktive Systeme, 
Wilhelminenstr. 7, D-6100 Darmstadt, Germany 


Associate Editor: Peter R. Bono 
Fraunhofer CGRG, P.O. Box 648, 
Gales Ferry, CT 06335, USA 


Associate Editor for 
Section ‘‘Chaos & Graphics”’: Clifford A. Pickover 


IBM Thomas J. Watson Research Center 
Yorktown Heights, NY 10598, USA 


Editorial Advisory Board 


Varol Akman Rupert Gnatz Carl Machover 
Ankara, Turkey Miinchen, Germany White Plains, NY, USA 
Farhad Arbab Donald P. Greenberg S. P. Mudur 
Amsterdam, Netherlands Ithaca, NY, USA Juhu, Bombay, India 
Wilhelm Barth Georges Grinstein Robert D. Parslow 
Wien, Austria Lowell, MA, USA Hampton, Middlesex, UK 
Antonio T. M. Beraldo Richard A. Guedj Bernard Peroche 

S4o Paulo, Brazil Evry Cédex/Les Epinnetes, France St. Etienne, Cédex, France 
Daniel Bergeron Bertram Herzog Ginter E. Pfaff 
Durham, NH, USA Ann Arbor, Mi, USA Darmstadt, Germany 
Jan van den Bos Harry Hvistendahl Kenneth Preiss 
Rotterdam, Netherlands North Sydney, Australia Beer Sheva, Israel 

Ken Brodlie Frederic W. Jansen Philip K. Robertson 
Leeds, England Delft, Netherlands Canberra, Australia 
Pere Brunet Arie Kaufman Gary Rogers 
Barcelona, Spain Stony Brook, NY, USA San Diego, CA, USA 
David Duce Fumihiko Kimura Jerry B. Schneider 
Chilton, Didcot, UK Tokyo, Japan Seattle, WA, USA 
André Ducrot V. Klimov Wolfgang Strasser 
Le Chesnay, France Moscow, USSR Tubingen, Germany 
Bianca Falcidieno Detlef Kromker Tetsuo Tomiyama 
Genova, Italy Darmstadt, Germany Tokyo, Japan 

James D. Foley Jean-Claude Latombe James R. Warner 
Atlanta, GA, USA Stanford, CA, USA Boulder, CO, USA 

lio Galligani Alan Levit Charles Woodward 


Bologna, Italy Basingstoke, Hants, UK Espoo, Finland 


Publishing, Subscription, and Advertising Office: Pergamon Press, Inc., 395 Saw Mill River Road, Elmsford, New York, 10523, USA, INTERNET 
““PPI@PERGAMON.COM"’; and Pergamon Press pic, Headington Hill Hall, Oxford OX3 OBW, England. 


Published quarterly. Annual institutional Subscription Rate (1992): £285.00 (US$455.00); Two-year Institutional Rate (1992/93): £541.50 (US$821.28); 
Personal subscription rate for those whose library subscribes at the regular rate (1992): £83.00 (US$133.00). Sterling prices are definitive. US dollar 
prices are quoted for convenience only, and are subject to exchange rate fluctuation. Prices include postage and insurance and are subject to change 
without notice. Back issues of all previously published volumes, in both hard copy and on microform, are available direct from Pergamon Press. 
Subscription rates for Japan are available on request. 


Copyright © 1991 Pergamon Press plc 
It is a condition of publication that manuscripts submitted to this journal have not been published and will not be simultaneously submitted or published 
elsewhere. By submitting a manuscript, the authors agree that the copyright for their article is transferred to the publisher if and when the article is 
accepted for publication. The copyright covers the exclusive rights to reproduce and distribute the article, including reprints, photographic reproductions, 
microform or any other reproductions of similar nature and translations. No part of this publication may be reproduced, stored in a retrieval system or 
transmitted in any form or by any means, electronic, electrostatic, magnetic tape, mechanical, photocopying, recording or otherwise, without permission 
in writing from the copyright holder. 


Photocopying information for users in the U.S.A. The iItem-Fee Code for this publication indicates that authorization to photocopy items for internal or 
personal use is granted by the copyright holder for libraries and other users registered with the Copyright Clearance Center (CCC) Transactional Reporting 
Service provided the stated fee for copying, beyond that permitted by Section 107 or 108 of the United States haem tp 9 Law, is paid. The appropriate 
remittance of $3.00 per copy per article is paid directly to the Copyright Clearance Center Inc., 27 Congress Street, Salem, MA 01920. 


Permission for other use. The copyright owner's consent does not extend to copying for general distribution, for promotion, for creating new works, 
or for resale. Specific written permission must be obtained from the publisher for copying. Please contact the Subsidiary Rights Manager, Publishing 
Services Dept. at either Pergamon Press pic or Pergamon Press, Inc. 

The Item Fee Code for this publication is: O097-8493/91 $3.00 + .00 


PERGAMON PRESS 
Headington Hill Hall, 395 Saw Mill River Road, 
Oxford OX3 OBW, England Printed in Great Britain. Elmsford, NY 10523, U.S.A. 


: 


John R. Rankin 

C. Asteasu and A. Orbegozo 
K. W. Brodlie and S. Butt 
Hua Li and Shen-Quan Liu 


Michael E. Agishtein and 
Alexander A. Migdal 


J. P. Braquelaire and 
P. Guitton 


Laxmi Parida and 
Pramod Koparkar 


Ahmet Cosar and 
Bulent Ozgiic 


Wei-I Hsu and J. L. Hock 


James E. Loyless 
Ray Reeves 


Raul Rojas 

Martin Friihauf 
Edwin Boender 

Helen Sims-Coomber, 


Ralph Martin and 
Michael Thorne 


Patrick Paultre, Jean Proulx 
and Pierre Léger 


Harold J. McWhinnie 


List of Contents 


NUMBER 1 


Softstrip data strips containing the table of contents 
will appear in the next issue 


Technical Section 
Recursive bisection line algorithm 


Parametric piecewise surfaces intersection 


Preserving convexity using piecewise cubic interpolation 


Shape controls in rational Beta-splines 


Smooth surface reconstruction from scattered data 
points 


2%D scene update by insertion of contour 

A closed form solution to the problem of tangential cir- 
cles, lines, points with extension to 3D 

A text, image, and graphics editor 

An algorithm for the general solution of hidden line re- 
moval for intersecting solids 


Chaos and Graphics 
Autumn—A recipe for artistic fractal images 


A note on Halley's method 


A tutorial on efficient computer graphic representations 
of the Mandelbrot set 


Short Technical Notes/Tutorials/Systems 
Volume visualization on workstations: Image quality and 
efficiency of different techniques 


A survey of intersection algorithms for curved surfaces 


A non-Euclidean implementation of LOGO 


Computer Graphics & Education 
CAL/CGI—An application of graphics for matrix struc- 
tural analysis education 


Graphics Art 
Some aesthetic questions on computer-based art and 
design 


Ill 


1 
1 
25 
67 
87 
99 
: 91 
109 
Es 
: 


Avraham Margalit and 
Gary Knott 


Peter R. Bono 


Rudolf Borges 


Qiuming Zhu 


Michael J. DeHaemer, Jr. 
and Michael J. Zyda 


John Spackman and 
Philip Willis 


J. L. Zheng and C. B. Millham 


Veysi isler and Billent Ozgiic 


Abel J. P. Gomes and 
José C. G. Teixeira 


M. M. Cerimele, 
F. R. Guarguaglini, 
and L. Moltedo 


Frederik W. Jansen and 
Arno N. T. van der Zalm 


Salim S. Abi-Ezzi and 
Michael J. Wozny 


Contents 


Announcements 
Eurographics ‘91 in Vienna—Call for participation 


Computer graphics and education ‘91—Goals and di- 
rections for the next five years—Call for participation 


Software Survey Section 


NUMBER 2 


Softstrip data strips containing the table of contents 
will appear in a forthcoming issue 


Computers & Graphics Best Paper Award (1989) 


Introduction by the associate editor 
List of 1990 Reviewers 
Past/Future Issues 


Technical Section 


_ Line algorithms for raster displays rescued from round- 


off errors 

Virtual edges, viewing faces, and boundary traversal in 
line drawing representation of objects with curved sur- 
faces 


Simplification of objects rendered by polygonal approx- 
imations 


The SMART navigation of a ray through an oct-tree 


A linear programming method for ray-convex polyhedron 
intersection 


Fast ray tracing 3D models 


Form feature modelling in a hybrid CSG/BRep scheme 


Visualizations for a numerical simulation of a flame dif- 
fusion model 


Eurographics ‘90 Award Papers 
A shadow algorithm for CSG 


Factoring a homogeneous transformation for a more 
efficient graphics pipeline 


IV 
143 

149 

151 

153 

155 

185 

20° 

237 


Pierre Poulin and 
John Amanatides 


Randall L. Kerr and 
Phillip C.-Y. Sheu 


Charles X. Durand 


Kenneth J. Hooper 


Mieczyslaw Szyszkowicz 


Arun V. Holden and 
A. V. Panfilov 


Jim Nugent 


Harold J. McWhinnie 


Pere Brunet 


Detlef Kromker 


Philip K. Robertson 


Kevin G. Suffern and 
Edward D. Fackerell 


Contents 


Shading and shadowing with linear light sources 


Short Technical Notes/Systems/Tutorials 
SPARO: Spatial relationship query based on spatial de- 
composition 


The ‘‘TOON”’ project: Requirements for a computerized 
2D animation system 


Chaos and Graphics 

A note on some internal structures of the Mandelbrot 
Set 

Patterns generated by logical operators 


Graphical identification of spatio-temporal chaos 


Notes on Pascal's pyramid for personal computer users 


Education 
The computer and the right side of the brain II 


News and Views 

Computer graphics in Spain, from the scope of the 
Eurographics Spanish Chapter 

The nature of the graphics market in Europe 1992 
Announcements 

Second Eurographics workshop on object oriented 
graphics 


Sixth Eurographics workshop on graphics hardware— 
Call for contributions 


CG international ‘91: Visualization of physical phenom- 
ena 


EUROGRAPHICS ‘9 1—Call for participation 
The second international conference on CAD & CG 
Software Survey Section 


NUMBER 3 


Softstrip data strips containing the table of contents 
will appear in a forthcoming issue 


Computer Graphics in Australia 
Guest Editor’s introduction 


Interval methods in computer graphics 


v 
259 ane 
ay 
2 
299 
ne 
303 
319 
321 
323 
327 
331 


VI 


Damian Conway 
Binh Pham and H. Schréder 
M. A. Bickerstaff and 
G. R. Hellestrand 
Peter Fletcher 
Djaffer Ibaroudene and 
Raj Acharya 
Don Libes 
Gerardo Leén Lastra 
Yuang-Chen Hsueh, 
Ming-Guey Chern, and 
Chyi-Hwa Chu 
Markus Grob 407 
ihtzaz Qamar, Nurul Mustafa, 41 7 
S. Wilayat Husain, and 
F. H. Hashmi 


Nenad Marovac 


Wang Ronghang and 
Jiang Wenhai 


Uday G. Gujar and 
Virendra C. Bhavsar 
John Dewey Jones 


David Stuedell 


Contents 


Constructive solid geometry using the isoluminance 
contour model 


Parallel algorithms and a systolic device for cubic B-spline 
curve and surface generation 


A highly parallel architecture for real time collision 
detection in flight simulation 


A SIMD parallel colour quantization algorithm 
Technical Section 

Coordinate relationships between vertices of linear 
octree nodes and corners of the universe 
Modeling dynamic surfaces with octrees 


Topological sort of SSI with minimal searching 


Image requantization by cardinality distribution 


The analysis of visibility—-Environmental interactions 
between computer graphics, physics, and physioiogy 


The design of a flat negative pattern to make grooves 
on a spherical spiral groove bearing 

Page description language INTERPRESS in electronic 
publishing environment 

Short Technical Notes/Tutorials/Systems 


An algorithm of the offset shape 


Chaos and Graphics 

Fractals from z < z* + c in the complex c-plane 
The method of secants 

Biomorphic mitosis 

Announcements 

Eurographics ‘9 1—International conference on 


computer graphics and industrial exhibition 


Fourth international school—Microcomputer ‘91 


Symposium on high-performance computing for flight 
vehicles 


Fifth international conference on human-computer 
interaction (HCI international ‘93) 


$ 
|_| 
457 
45S 


Detlef Kromker 


461 


463 


Timothy Butler and Pat Krolak 465 


Ingwer C. Carlsen and 
Detlef Haaks 


P. Gemmar and G. Hofele 
Donald Hatfieid, 
Richard A. Miner, and 
C. Thomas Wilkes 
Georg Rainer Hofmann and 
Christof Blum 
Norbert Quien 
Rumen Andreev and 


Elena Sofianska 


Chia-Wei Liao and 
Jun S. Huang 


George M. Ruhimann and 
John C. McKeeman 


lan J. Hodgkinson 

B. S. S. Pradhan and 
A. Mukhopadhyay 

R. Victor Klassen 

Sudhir S. Dixit 


D. Ghazanfarpour and 
B. Peroche 


Earl F. Glynn 


473 


483 


495 


Contents 


Past/Future Issues 


Software Survey Section 


NUMBER 4 
Imaging 
Guest Editor’s introduction 


An overview of the Programmer's Imaging Kernel (PIK) 
proposed standard 


IKS°F#_Concept and implementation of an object-ori- 
ented framework for image processing 


Design of an Iconic Kernel System 

A mathematical expression language for imaging appli- 
cations 

The basic concepts for ISO/IEC’s Image Interchange 
Format (IIF) 

Technical Section 


Some results of the interplay between computer graph- 
ics and mathematics 


New algorithm for two-dimensional line clipping 


Font generation by beta-spline curve 
Local search: A new hidden line elimination algorithm 
to display spherical coordinate equations 


Mach band optical ray illusion—Drawing with the sec- 
ond differential 


Adaptive cell division for ray tracing 


A SIMD parallel trapezoid rasterization algorithm 


Quantization of color images for display/printing on lim- 
ited color output devices 


A high-quality filtering using forward texture mapping 


Chaos and Graphics 
The evolution of the Gingerbread Man 


= 
bigs 
Vil 
| 
on 
515 
527 
pies 
535 
- 561 


Vill 


Michael Klein, 
Otto E. Rossler, 
Jiirgen Parisi, 
Joachim Peinke, 
Gerold Baier, 
Claus Kahlert, 
and John L. Hudson 


Akhlesh Lakhtakia 


Contents 


Toward a better understanding of fractality in nature 


Julia sets of switched processes 

Announcement 

Call for contributions—Graphics modeling and visual- 
ization in science and technology 


Past/Future Issues 


Volume 15 list of contents and author index 


| 
583 
5 9 7 
601 
603 
3 
2 
| 


